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□ Box No. VIII 
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Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

snS?^ 1 Un< i er A ? lc,e ? 5(2) wlth re 9 ard to nove,t y> inventive step or industrial 
applicability; citations and explanations supporting such statement 
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Certain observations on the international application 
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Box No. I Basis of the report 



1 ■ nS. r S2 SMSJ5 fe uX?hS f on me ln,ema,, ' ona ' appllca "° n ,n ■» ,an ^ e i" «** » «a S 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2 ' SSlK ^ *2 e i e * m l nts * of intern ational application, this report is based on (replacement sheets which 
r »nn«tt n ° lT ISh i?V?$ e re f eMng ° ffice response to an invitation under Article U SS£ 
report as "originally filed" and are not annexed to this report): ™em*a 10 in mis 

Description, Pages 

1 ~ 2 3 as originally filed 

Sequence listings part of the description, Pages 

1 " 8 as originally filed , ' 

Claims, Numbers 

. filed with telefax on 30.09.2005 

Drawings, Sheets 

1/14-14/14 as originally filed 

M a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4 ' had SU?n°m^e ^iKff^K 88 * < Mm ° ^ *• am * ndments annexed to this re P°« and listed below 
SSptt b6en cons ' dered * 90 beyond the disclosure as filed, as indicated in the 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any tabie(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. » 
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R ? as ? ned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement P mqustnal 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-11 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-11 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Supplemental Box relating to Sequence Listing 



Continuation of Box I, item 2: 

1 . With regard to any nucleotide and/or amino acid sequence disclosed in the international application and - 
necessary to the claimed invention, this report has been established on the basis of: 

a. type of material: 

El a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

IS in written format 

in computer readable form 

c. time of filing/furnishing: 

S contained in the international application as filed 

El filed together with the international application in computer readable form , 

□ furnished subsequently to this Authority for the purposes of search and/or examination 

□ received by this Authority as an amendment on 

2 * * |L a r S fl n ; £2?5£S e th f 1 ™u e i h ?u ° ne v . ersion or c °Py of a sequence listing and/or table(s) relating 
Ihh^oP b ^ en or J ur ™ s ^> the required statements that the information in the subsequent or 
afa^ ,n the a PP |ication as fi,ed or does not go beyond the application as filed, 

3. Additional observations, if necessary: 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : HUMPHREYS D.P. ET AL: 'Improved efficiency of site^specific copper(ll) ion- 
catalysed protein cleavage effected by mutagenesis of cleavage site' PROTEIN 
ENGINEERING vol. 13, no. 3, 2000, pages 201 - 206, XP002903828 

D2: ALLEN G. ET AL: 'Specific cleavage of histidine-containing peptides by 

copper(ll)' INT. J. PEPTIDE PROTEIN RES. vol. 48, 1996, pages 265- 273, 
XP000623834 

2. The subject-matter of claims 1-11 is novel and inventive (Articles 33(2) & 33(3) PCT).: 
D2 (Table 1 ; abstract; page 272, column 2, lines 29-37), which is considered tbi , 
represent the closest prior art, discloses the use of Cu2+ ions for cleavage of 
histidine-containing peptides. The best results were obtained in peptides containing 
Ser-His or Thr-His sequences. 

The subject-matter of claim 1 differs from this in that the amino acid sequence 
comprises XiXi, or repeats thereof or two or more repeats of XiYn, wherein n=l, Xi is 
His and Yn is any amino acid. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as the provision 
of alternative cleavage site for cleaving proteins. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: 

There is no indication in any of the available prior art documents of using pairs of 
histidine (His-His) or repeats of pairs in which histidine is the first amino acid. The 
preferred sequences of D2 have histidine on the second spot (Ser-His or Thr-His). D1 
discloses 5 oligopeptides (Table 1), in which histidine is on the last spot. 
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There is no guidance in any of the available prior art documents for the skilled person 
to construct the predetermined cleavage sites as claimed in claim 1 . Moreover, the 
sequences of the present invention have the advantage to allow cleavage at broader 
pH range, lower temperatures and shorter reaction times. 

Claims 2-1 1 are dependent on claim 1 and as such also meets the requirements of 
the PCT with respect to novelty and inventive step. 
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CLAIMS 

1. A method for cleaving a protein or peptide at a specific site, characterizedin that 
Hie method comprises the steps: 

- constructing at a predetermined cleavage site of the protein or peptide an amino acid 
sequence of 2 to 20 amino acids, wherein the amino acid sequence comprises Xi Xi or 
repeats thereof or two or more repeats of X]Y n , wherein n=l, Xi is His and Y„ is any 
amino acid, and 

said amino add sequence is cleavable in the presence of free metal ions, 

said amino acid sequence does not exist naturally in the protein or peptide to be cleaved; 

and 

- allowing said protein or peptide to react with the metal ion in a buffer, said buffer further 
comprising a reducing or oxidizing agent or agents. 

2. The method according to claim 2, wherein the length of the amino acid sequence is 2 to 
10 amino acids, preferably 4 to 8 amino acids. 

3. The method according to claim 2 or 3, wherein the amino acid Y„ is selected from the 
group comprising Cys, t-ys and Tip. 

. 4. The method according to any one of the preceding claims, wherein the amino acid Y n is 
His or Lys. 

5. The method according to any one of the preceding claims, wherein the amino acid 
sequence comprises a sequence selected from the group 

(His) 2 , (His) 4 (SEQ ID NO:28), (His) 6 (SEQ ID NO:29), (His) 8 (SEQ ID NO:30) and His- 
Ser-BQs-Ala-His-Gly-His-Ala-His-Ser-His-Gly (SEQ ID NO:9). 

6. The method according to any one of the preceding claims, wherein the metal ion is a ion 
of a metal selected from the group of transition metals, preferably from the group 
comprising Cu, Co, Ni , Fe, Mn, Cd, Pd, Kh, Ru, Pt, Cr and Ztl 
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7. The method according to any one of the preceding claims, wherein the metal ion is a ion 
of a metal selected from die group comprising Cu, Co, Mn, Cr, Ni , Fe and Zn, preferably 
from the group comprising Cu and Co. 

8. The method according to any one of the preceding claims, wherein the metal ion is a ion 
ofCu 

9. The method according to any one of the preceding claims, wherein the protein to be 
cleaved is a recombinant protein. 

10. The method according to any one of the preceding claims, wherein the amino acid 
sequence is constructed at a predetermined cleavage site by genetic engineering methods. 

1 1. The method according to any one of the preceding claims, wherein the reaction is 
carried out in the presence of a reagent selected from the group comprising hydrogen 
peroxide, ascorbate and dithiothoreitol or in the presence of a combination of these reagents. 
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